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ABSTRACT  
   
The goal of this study was to examine the correlation between the brain's 
preconscious processing of relationship events and direct observation of couples' 
behavior during a videotaped discussion task. Although we know about the interaction 
dynamics within romantic relationships that portend conflict and dissatisfaction, very 
little is known about how individuals read interpersonal events within their relationship. 
Romantic partners participated in a dyadic EEG (electroencephalogram) lab session in 
which they played a gambling task. The gambling task consisted of three conditions: 1) 
individual gambling 2) watching their partners gamble and 3) gambling with advice from 
their partners. Following the gambling tasks, partners were videotaped discussing 
relationship topics. Neurocognitive reactions to winning and losing a gamble in response 
to partner's advice were analyzed as an Evoked Response Potential (ERP). The ERP of 
interest was the P300, which is associated with the brain making sense of unexpected 
information. Using an actor partner framework, it was found that the females' P300 
predicted observed coercive interaction patterns. This finding suggests that for females 
with an established coercive relationship with their male partners, positive feedback was 
unexpected compared to losing. 
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PREFACE  
 More than half of adolescents in the United States report having had a romantic 
partner in the past eighteen months (Carver, Joyner, & Udry, 2003) and more than 30% 
of college-aged couples get married within five years (Creasey & Hesson-McInnis, 
2001). For adolescents and young adults, some of the most unpredictable, intense, and 
novel experiences are the acquisition, maintenance and dissolution of these romantic 
relationships (Collins, 2003). These relationships were once considered trivial and 
fleeting but increasingly, research has focused on their formation, characteristics, and 
outcomes due to the central role they play in adolescent and young adult development 
and adjustment. Particularly, these relationships are critical to the development of 
autonomy, dating and sexual behaviors, and mate selection (Giordano, Manning, & 
Longmore, 2006). What sets these relationships apart as being unique from peer relations 
and friendships is their level of intensity, along with frequent contact and social 
awkwardness (Haynie, Giordano, Manning, & Longmore, 2005). Together, these 
attributes of late adolescent and young adult romantic relationships make them a “one of 
a kind environment” contributing to both personal and social development. However, we 
don’t yet understand all characteristics of these relationships. The brain is still rapidly 
developing and changing at this time, yet little research has explored how unconscious 
neurocognitive processes could be modulating important relationship experiences and 
outcomes.
   1 
INTRODUCTION 
Coercive Conflict in Romantic Relationships 
  Conflict styles are the ways in which people approach and respond to conflict. 
These styles within romantic relationships can be influential throughout all stages of 
development. Late adolescence is a developmental period in which many young people 
are self-organizing into romantic relationships, some of which, maybe enduring and lead 
to the formation of families with children. It is necessary to understand how late 
adolescent couples respond to conflict because these interpersonal experiences can lead 
to healthy development or conversely, emotional distress, trauma and risky behaviors. 
Further, these conflict styles developed in adolescence will likely be taken into college-
aged romantic relationships when young adults have more autonomy and independence 
as well as more opportunity for risk. Once conflict styles are learned, they could 
contribute to the success or dissolution of future relationships, romantic and otherwise 
(Creasey, Kershaw, & Boston, 1999).  
 To illuminate the conflict tactics specifically employed by adolescents in romantic 
relationships, Feldman and colleagues (1998) examined the tactics that were most 
common among high school aged couples and if these tactics were predictive of mental 
health variables such as self-esteem and behavioral variables such as problem behaviors. 
A principal components analysis revealed six conflict tactics employed by adolescents in 
romantic relationships: overt anger, violence, compromise, avoidance, distraction and 
social support. These six conflict tactics were correlated with problem behaviors and self-
esteem. For example, overt violence and anger were negatively correlated with self-
esteem and positively correlated with problem behaviors. 
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 These findings are important because they do not only highlight the healthy and 
unhealthy ways adolescents approach conflict but also the internal (e.g., self-esteem) and 
external (e.g., problem behaviors) correlates of these conflict tactics. Further, these 
findings have implications for the development of intervention programs for adolescents 
because they provide a better understanding of how the ways in which they solve conflict 
affects other important personal and social aspects of their development. 
 It has been proposed that there are two dimensions of behavioral responses to 
conflict (Rusbult, Drigotas, Verette, & Canary, 1994). The first dimension is the extent to 
which the response is constructive or destructive and second is the extent to which the 
response is active or passive. Previous research has shown that how one responds to 
conflict along these dimensions impacts romantic relationship quality (Rusbult et al., 
1994).  Constructive conflict in the context of romantic relationships can be defined as 
working toward a better understanding and improving communication. Destructive 
conflict in this context can be defined as one-sided, hurtful and often critical arguing 
(Simon et al., 2008). Simon and colleagues (2008), for example, examined these 
constructive and destructive dimensions of relationship conflict in 494 undergraduate 
couples and how they predict qualities of romantic relationships. Specifically, a goal was 
to assess if individual differences in beliefs about conflict (constructive versus 
destructive) predicted differences in relationship quality. Result showed a modest (-0.12) 
correlation between constructive and destructive conflict beliefs, which indicates that 
these are in fact unique and should be distinguished from one another, opposed to being 
viewed as extreme ends of the same spectrum. As predicted, destructive conflict beliefs 
predicted more conflict in the relationship and less intimacy. These findings lay the 
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groundwork for the idea that destructive conflict is detrimental to the well-being of 
romantic relationships.  
 It has long been determined that relationship satisfaction and negative, or 
destructive, conflict styles are associated (Cramer, 1998). However, many studies finding 
this association may be confounded by the fact that conflict style is often measured as the 
frequency with which they occur. It is possible that negative conflict styles are harmful 
because they occur frequently. In other words, conflict style frequency may actually just 
be a proxy for conflict frequency (Cramer, 2000). It is important to examine conflict style 
and frequency separately in order to tease apart how these uniquely contribute to 
relationship outcomes. Further confounding previous studies on relationship conflict is 
the fact that they rarely ask whether the conflict was resolved in a way that satisfied both 
partners. Cramer (2000) suggests that if conflict is often not satisfactorily resolved, this 
could explain the frequency of negative conflict styles.  
 Examining these questions revealed that relationship satisfaction was negatively 
correlated with frequency of conflict, conflict style, and unresolved conflict. Not 
surprisingly, negative conflict style was positively correlated with continuation of 
conflict and unresolved problems. Interestingly, when controlling for negative conflict 
style, mere conflict did not disrupt relationship satisfaction. In a similar vein, when 
controlling for unresolved conflict, relationship satisfaction was no longer associated 
with conflict (Cramer, 2000). These findings speak to the idea that frequency of conflict 
is not necessarily responsible for relationship satisfaction. Rather, whether couples deal 
with conflict positively or negatively and if they feel the conflict has been resolved are 
more important factors in determining relationship satisfaction. Similar findings have 
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been demonstrated in Gottman’s work on married couples and these results show it is true 
for all levels of romantic involvement (Gottman & Krokoff 1989). This knowledge can 
be used in the development of intervention programs because it is apparent that targeting 
frequency of conflict is less relevant than conflict resolution tactics specifically.  
 With the understanding that conflict resolution tactics specifically are predictive of 
relationship satisfaction, it is then important to understand how these tactics are 
associated with the longevity of relationships in adolescents and young adults. Are these 
healthy and unhealthy tactics predictive of whether couples stay together? Shulman and 
colleagues (2006) examined couples in late adolescence to determine how long they 
stayed together depending on their conflict resolution style. A cluster analysis revealed 
three distinct clusters of conflict resolution styles used in this sample: downplaying, 
integrative and conflictive. Integrative was defined as offering “sincere efforts to 
understand and clarify the nature of their disagreement” (Shulman, Tuval-Mashiach, 
Levran, & Anbar, 2006. p. 581) and would be considered a healthy, and positive way to 
approach conflict. The couples that demonstrated the integrative strategy were more 
honest with each other and overall exhibited more positive affect during conflict 
discussions. The other two, downplaying and conflictive, were more unhealthy ways to 
approach conflict because they involved avoidance or negative confrontation. 
Specifically, conflictive was characterized as confrontational escalation, disrespect, and 
negative affect. Zooming in on conflictive, the results revealed that couples employing 
this strategy did not stay together beyond three months. The couples employing the other 
two strategies stayed together for at least a year on average. These findings point to the 
significant impact that the conflictive conflict resolution strategy has on couples from a 
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long-term perspective, across developmental stages.  
  It is well known that individuals readily make assumptions and attributions about 
others even when they have limited knowledge (Gilbert & Malone 1995). Wilson and 
colleagues (2001) used this human tendency to explore whether individuals are sensitive 
to risk factors of coercion in romantic relationships by way of making assumptions about 
their partner given certain risk factors. In this study, gender assumptions were used to 
create cues for risk factors, such as “a man’s likelihood of behaving aggressively” or 
attributes about women that would cause jealously in her partner. These assumptions 
come from the fact that controlling or coercive men are in fact more likely to engage in 
many negative behaviors toward their partner such as violence, jealously, extreme limit 
setting, and demeaning conversation style (Wilson, Johnson, & Daly 1995). Participants 
were presented with a fictitious scenario about a boyfriend, girlfriend and the boyfriend’s 
sister with different cues meant to elicit ideas of the boyfriend being aggressive or 
controlling, but not necessarily directly toward the girlfriend. The idea was that the 
boyfriend’s reactions to platonic, unrelated situations could influence how people 
assumed he would act in his romantic relationship.  
 The results indicated that when the boyfriend engaged in a heated argument with a 
man, participants not surprisingly expected him to act more aggressively if he were to 
come into contact with another man. However, participants also assumed he would act 
more aggressively and threatening to his girlfriend as well, which was not directly 
indicated in the scenario. In this condition, not only did participants expect him to be 
aggressive toward his girlfriend but exhibit a number of other controlling and demeaning 
behaviors such as limiting her social network and name calling. Because previous 
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research has shown that these behaviors are more common in both men and women who 
are coercive, it’s necessary for those in romantic relationships to be sensitive to these risk 
factors and recognize them before coercion and aggressiveness leads to physical or 
mental abuse. Making these risk factors even more salient could be something 
specifically targeted in intervention programs.  
  These destructive, negative and aggressive conflict strategies can be defined as 
coercion. Gerald Patterson first theorized about coercive conflict in the 1970s. Patterson 
established coercion theory to explain the way in which children learn defiant behaviors 
and aggressive attitudes through the way in which their parents react to and attempt to 
resolve conflict (Patterson, DeBaryshe, & Ramsey, 1990). The idea is that there are often 
two responses from parents when children act out aversively. Sometimes a parent gives in 
to stop the child from escalating which teaches the child that she can get what she wants 
by acting inappropriately. Both the child’s and the parent’s behavior is then reinforced 
because the child gets what she wanted and the parent feels she effectively stopped the 
fight. The other response is when a parent reciprocates and escalates the aversive 
situation, effectively shutting down the situation by causing the child to back down. 
Giving in to aversive demands of a child, or escalating aversive behavior to “win” a 
conflict are key aspects of coercion in parent-child relationships and both have been 
shown to predict the development of antisocial and aggressive behavior in children. 
 As Patterson explained it, one person is the victim in the coercive cycle, always 
giving in, while the other person can only win by over powering the other. Over 
powering the other person can be displayed in overt ways such as verbal threats, physical 
aggression, or negative affect, as described in many of the aforementioned studies. 
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However, sometimes coercion can be displayed more indirectly through lying, 
withdrawal, and rejection (Dishion & Snyder, 2016). In either case, one person is using a 
tactic she has learned works to either eliminate another’s behavior or evoke a wanted 
behavior. Given the dyadic nature of the coercion cycle, it is clear how coercion theory 
can play out in romantic relationships, though little research has actually been done.   
 Heyman (2001) explored observed conflict in romantic couples and found that 
across type of study, setting, and observation method, those in distressed relationships are 
more likely to react to partner’s conflict by reciprocating and escalating the hostility. Slep 
and colleagues (2016) explains that these findings show how coercion theory can be 
applied to romantic relationships. The idea stemming from these findings is that if those 
who react to conflict by escalating are effective in stopping their partner’s aversive 
behavior, then more coercion should be observed in conflict discussions, pointing back to 
the negative reinforcement cycle described by Patterson.  
 Specifically using coercion theory to better understand romantic relationship 
dynamics has only recently begun. Ha and Kim (2016) examined how coercive dynamics 
effect adolescent romantic relationships and how they may look differently than parent 
child dyads or marriages. They investigated whether observations of dyadic coercion 
modulates changes in depressive symptoms in adolescent romantic relationships over 
time with the idea that up-regulation, or positive affect in the face of conflict, may be 
used as a way to shut down the conflict. In other words, adolescents may have a unique 
way of displaying coercive tactics in their romantic relationships due to differences in 
their stage of personal and social development. It is possible that adolescents take an 
avoidance approach when it comes to conflict resolution as a way to protect themselves 
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and their relationship. If this is the case, it is important for the development of 
intervention programs to tailor them to adolescents and target what is pertinent for them. 
The findings revealed that, as expected, more time spent up-regulating during a conflict 
discussion predicted an increase in depressive symptoms over time. The link between 
observed upregulation and future depression is attributed to the possibility that avoidance 
of relationship problems may tend to actually increase the stress in the relationship. As 
would be expected, coercion interactions during conflict discussions were correlated with 
female depression. Interestingly, this in turn predicted male depression at the follow up. 
Predictors of Coercive Conflict  
 A question that remains from this presented research is what predicts how 
individuals in relationships respond to conflict? Individual differences in affective traits 
have been commonly associated with conflict management (e.g., Donnellan, Larsen-Rife, 
& Conger, 2005; Ha & Kim, 2015). Berry and colleagues (1997) sought to examine if 
affective traits (i.e., positive and negative affect) predict responses to conflict and if 
responses to conflict in turn predicted relationship quality. Further, they examined if 
these individual differences in responses to conflict mediate the relationship between 
affective traits and relationship quality. As expected, it was found that positive affect 
negatively predicted the extent to which people engaged in harmful responses to conflict 
and positively predicted healthy responses, such as constructively voicing feelings 
whereas negative affect predicted less use of these healthy responses and more use of 
destructive behaviors such as not accommodating their partner’s expressed thoughts and 
feelings. Positive affect was also positively related to commitment to one’s relationship. 
Not surprisingly, harmful responses to conflict were predictive of being in favor of 
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ending one’s relationship or not being in a relationship at all. In regard to mediation, they 
found that for those high on positive affect, their healthy responses to conflict mediated 
the relation between positive affect and relationship quality (Berry & Willingham 1997). 
These findings speak to both the significance of individual differences and further the 
argument for the benefits of positive, healthy conflict style. In terms of intervention 
development, these findings are important for recognizing the role of individual 
differences and how correcting conflict strategies could be more effective for individuals 
with positive affective styles coming into the relationship.  
 One of the most richly studied predictors of negative conflict strategies in romantic 
relationships is attachment orientation (Shi, 2003). In particular, anxious attachment is 
predictive of more controlling and domineering behavior, particularly when managing 
conflict (Creasey, 2002). It has been found that insecurely attached college-aged 
individuals use more negative conflict management strategies (e.g., escalation) with their 
romantic partner in comparison to their securely attached peers (Creasey & Hesson-
McInnis 2001). Further, anxious individuals report more “intense anger” during conflicts 
with their romantic partner and also feel less control over these emotions, which is 
prognostic of coercion engagement. Findings linking emotion regulation provide 
important insights into how intervention programs might be helpful. In order to 
effectively offer more productive and constructive conflict management strategies, one 
must first understand what gives rise to poor conflict management. Intervention programs 
can be tailored or altered for individuals depending on many factors, such as feelings of 
vulnerability or anxiousness in the relationship.  
  What this body of literature has yet to address is whether individual differences in 
   10 
the way the brain responds and processes information could be another predictor of 
coercive conflict in romantic relationships. While literature on coercive conflict and 
attachment suggests that unconscious neurocognitive processes could be underlying 
individuals’ reactions to relationship events, this idea has not yet been adequately tested 
using the direct measurement of neurocognition. EEG (electroencephalogram) recording 
offers an ideal methodology to test these ideas because it has precise temporal resolution 
and is in the processes of becoming an accurate tool for spatial resolution as well 
(Ryynanen, Hyttinen, Laarne, & Malmivuo, 2004). 
 EEG  recording in response to time locked stimuli produces ERPs (event-related 
potentials), which reflect postsynaptic potentials of neuronal activity. Postsynaptic 
potentials create dipoles, which are pairs of positive and negative electrical charges. 
When dipoles from thousands of neurons summate, it is possible to measure the resulting 
electrical voltage at the scalp. The ERPs that we see at the scalp are waveforms 
consisting of peaks and valleys, which are a reflection of underlying neurological activity 
(Luck, S. J. 2005). There are many techniques (e.g., ICA/PCA analysis, visual inspection, 
etc.) used to understand and assess these components. Generally, components are labeled 
with a “P” or “N” indicating positive or negative polarity, with the exception of the FRN 
(feedback related negativity). Each component is known to fall within a time window of 
milliseconds following the target stimulus and is associated with underlying brain 
functions such as discriminating degree of mismatch or recognizing response error.  
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P300 
The P300 is a positively deflected event-related potential (ERP) component that 
has been known to peak between 300-500ms post stimulus (e.g., Patel and Azzam, 2005, 
Polich 2007). Many investigators think of the P300 as the brain’s effort to categorize, 
evaluate to ‘update the context’ of an expectation. It is located along parietal electrode 
cites. The first and most common procedure used for eliciting the P300 was called the 
“oddball task” in which a target stimulus is presented infrequently. This can be done in 
the presence of no other stimulus or a multitude of other non-target stimuli but the 
objective is always for the participant to respond only to the target stimulus (Polich 
2007).   
 The most common explanation for the P300 elicitation in an oddball task is called 
context updating. Context updating posits that the P300 represents the brain updating its 
mental schema as new stimuli are being presented. When a new stimulus is presented, the 
mental schema is updated to incorporate the new incoming information future 
modification. Therefore, successfully discriminating between something standard and 
novel produces a P300 and the less likely a stimulus is the stronger the P300 amplitude 
(Johnson and Donchin, 1982). In other words, expectancy of an outcome modulates the 
P300. This is particularly true for active tasks versus passive tasks because actively 
making a decision or participating in a task may increase the expectancy of an outcome.  
 To further explore expectancy effects on the elicitation of the P300 as well as the 
effect of reward valence and magnitude, Wu and Zhou (2009) used a gambling task in 
which participants were presented with a number meant to cue them on the possible 
reward, then the participants chose a playing card, and finally they were presented with 
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feedback in the amount that they won or lost. Expectancy of a reward was characterized 
as whether the feedback matched the cue or not. If the feedback was inconsistent with the 
cue, it would be thought of as violating expectation. 
 The results revealed that P300 amplitude was evoked by both positive and 
negative events and reflected modulation by expectancy. In regards to valence, it was 
found that the P300 amplitude was larger for positive outcomes. However, this finding is 
almost equally inconsistent with previous literature as it is consistent. While some studies 
find significant P300 differences between positive and negative feedback, others have 
found that both positive and negative feedback are significantly different from neutral 
feedback, but not from one another (e.g., Sato et al., 2005, Hajcak et al., 2007). Further, 
gambling studies have also shown that when decision-making is involved, the P300 is 
larger in response to losses versus wins because the loss, or negative feedback, is more 
arousing (Tversky and Khaneman, 1981). Therefore, it is still difficult to know the way in 
which valence influences the P300.   
Results regarding expectancy effects were unanticipated, but provided interesting 
information about what types of processing may elicit the P300. The expectancy effects 
of previous studies were not replicated, such that the unexpected feedback did not elicit a 
larger P300 amplitude. However, when the feedback was inconsistent with expectations, 
the valence and reward effects were not present. This possibly indicates that the P300 is 
most sensitive to expectation violation, such that the majority of the attention resources 
are allocated to processing the unexpectedness over and above the magnitude or valence.  
 There are several other task conditions that modulate the presentation of the P300. 
First, as the task difficulty increases and attention resources are spread out, the P300 
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amplitude decreases and the latency is longer because processing is slower due to 
cognitive demands. Conversely, when the task is not demanding, the amplitude is higher 
and latency is shorter (Kok, 2001). Finally, trait and state arousal levels affect the 
elicitation of the P300 through the availability of attention (e.g., Polich and Kok, 1995, 
Patel and Azzam, 2005).  
 Few studies have focused on the correlation between the P300 and individual 
differences such as personality characteristics. However, the P300 has often been 
associated with extraversion and introversion, but the results are mixed in that some 
studies find a positive relationship between P300 amplitude and extraversion while some 
find a positive relationship between P300 amplitude and introversion (e.g., Cahill and 
Polich 1992, Stenberg 1994, Brocke, Tasche and Beauducel 1996). For example, high 
arousal individuals generally have stronger P300 amplitude (Brocke, 2004). High arousal 
individuals can be described as introverts, or those who are more sensitive to stimulation. 
This lack of theoretically coherent findings demonstrate that while we know there is a 
significant association between the P300 and individual differences, this association 
needs further exploration to appreciate the link between the stimulus and response for 
individuals characterized by specific personality traits.  
In another attempt to understand individual differences in the context of 
neurocognitive processes, Balconi and Crivelli (2010) examined whether one’s sensitivity 
to rewards versus punishments, as measured by the BIS/BAS, may affect the way one 
processes external feedback. The BIS characterizes an inhibition in response to 
something that is novel, or from an evolutionary perspective, condition to be feared, 
whereas the BAS characterizes a motivational system that responds to rewards. In other 
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words, the BIS/BAS can be thought of as a representation of learning history in which an 
individual has learned to either fear or avoid something or approach it based on the 
possibility of reward. In the Balconi and Crivelli (2010) study, participants were 
instructed to press the left side of the computer mouse if the arrow presented on the 
screen was pointing left and to press the right side of the computer mouse if the arrow 
presented on the screen was pointing right. Participants then viewed feedback in the form 
of a white ball that was either veridical or not. In other words, when the arrow was 
pointing left, the ball could be presented on the left side of the screen or when the arrow 
was pointing left; the ball could be presented on the right side of the screen. The purpose 
of this was to provide feedback that was either consistent with what one was expecting or 
a mismatch.  
First, results revealed that the P300 amplitude was larger when there was a 
mismatch between arrow direction and white ball presentation, as anticipated, because 
this was the unexpected feedback. This is in line with the context updating theory that the 
P300 is a response to relevant information that could be used to update the current metal 
schema of the situation. Second, in regard to the BIS/BAS, the P300 amplitude was 
stronger for high BAS individuals in response to mismatch feedback. This finding could 
be explained by high BAS individuals being more sensitive to violations of expectations 
related to expected reward. Because those high on the BAS are sensitive to rewards, they 
are more likely to update future behavior in order to increase reward. It is useful to 
understand how individual differences on the BIS/BAS influence the P300 with the idea 
that the BIS/BAS represents learned expectations. Therefore, individuals could have 
learned expectations in romantic relationships and their neurocognitive responses should 
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clearly be different depending on whether the learned expectation is positive or negative. 
In regards to coercive conflict, different expectations in romantic relationships could fuel 
the use of coercive conflict to resolve conflicts. While much research has been done to 
further our understanding of the P300, it is noteworthy that none of the P300 research has 
involved a stimulus that could be thought of as a social interaction with someone like a 
romantic partner. 
 Present Study and Hypotheses 
 Coercive conflict in late adolescent and young adult romantic relationships can 
have critical implications for both individual (Feldman et al., 1998) and relational (e.g., 
Cramer, 200, Heyman, 2001) well-being. Specifically, Dishion, Ha, Mun et al (under 
review) found that dyadic coercive conflict negatively predicted both male and female 
relationship quality using a sample of young adult couples. These results not only 
highlight the negative impact of coercive conflict on romantic relationships but also 
validate the coercive conflict measure used in this present study as a predictor of 
compromised relationship quality. However, Ha and colleagues (in press) did not 
investigate any predictors of coercive conflict. It is a necessary first step to understand 
how coercive conflict effects romantic relationships but it is equally important to 
understand what predicts, or possibly creates coercive conflict in order to target this in 
prevention or intervention programs.  
 The overarching goal of this study was to examine the correlation between the 
brain’s preconscious processing of relationship events and direct observation of couples’ 
behavior during videotaped discussion tasks. While neurocognitive research has 
discovered the P300 is modulated by unexpected feedback, attention demand, and 
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personality characteristics, there is a gap in understanding then whether the way 
individuals react to and process feedback on a neurocognitive level extends to the way in 
which they handle conflict in an interpersonal context. The proposed study assessed 
whether young adults’ P300 response is predictive of their own display of coercive 
conflict.  
 Because the P300 is largest to unexpected outcomes, individuals in coercive 
relationships could be more likely to experience positive events as unexpected. In this 
sample, the P300 amplitude was on average strongest, or largest for winning gambles 
versus losing gambles. This indicates that winning, or positive feedback from one’s 
partner was generally unexpected compared to losing, or negative feedback from one’s 
partner. If positive feedback is more unexpected, this could mean that negativity is the 
norm in the romantic relationship and therefore could be observed in their interactions 
through coercive conflict. In other words, this could indicate that the participants have a 
negative schema when it comes to what they receive from their partner. From a coercion 
theory perspective, participants could have learned that negativity or specifically, 
coercion has effective consequences for the relationship. Further, if coercion proves to 
have effective consequences, this reinforces the behavior and they learn to continue the 
coercive cycle. Based on this theory and sample characteristics, the hypothesis was that 
within the partner advise condition, for both males and females, their P300 difference 
score would positively predict their own display of coercive conflict such that the greater 
the difference between win amplitudes and lose amplitudes, the more the display of 
coercive conflict. 
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METHODS 
Participants and Recruitment  
 A total of 41 late adolescent/young adult heterosexual romantic couples (n= 82 
individuals) were recruited from the university participant pool and local community. 
University participants were reimbursed with partial course credit and community 
participants were paid $10 per hour. Inclusion criteria for this study was that the 
participants had to be right handed for the purposes of EEG analysis and had to be in 
romantic relationships. Of the 41 couples, 13 were excluded because both partners had 
unusable EEG data, so the final sample included 28 couples (n= 56 individuals). All 
participants provided written informed consent and the Institutional Review Board at 
ASU approved all procedures. 
Demographics 
 The age of men ranged from 18 to 24 years (M= 20.18, S.D.= 2.09). The age of 
women ranged 18 to 27 years (M= 20.02, S.D.= 2.56). Relationship length ranged from 1 
month to 4 years (M= 16.46 months, S.D.= 14.46 months). Relationship satisfaction was 
measured on a scale of 1-10, 1 indicating “a little” and 10 indicating “a lot”. Male 
relationship satisfaction ranged from 2 to 10 (M= 7.82, S.D.= 1.78). Female relationship 
satisfaction ranged from 1 to 10 (M= 8.10, S.D.= 1.69). Of the 78 individuals who 
responded, 53.85% identified as Caucasian, 14.10% identified as Hispanic, 10.26% 
identified as Asian, 6.41% identified as Mexican American, 6.41% identified with 
multiple, 3.85% identified as African American, 2.56% identified as Middle Eastern, and 
2.56% identified as Indian.  
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Procedures 
 Neural correlates of outcome evaluation were investigated using a gambling 
decision-making task modified from Heerey, Bell-Warren, and Gold (2008) modulated 
romantic partner influence. In the task, participants had to choose between two different 
gambles (gamble A and gamble B). Each gamble had a monetary value for a win and for 
a loss. Each gamble also had an associated probability of the gamble outcomes. Gamble 
A had small win ($6 to $10) and small loss values ($0 to $10). Gamble B had big win 
($16 to $20) and big loss values ($0 to $20).  
 
4 block types – see figure 1 for trial types and trial timelines for different block types. 
 
1. Individual player (4 x 24 trials) 
2. Individual observer (4 x 24 trials). 
 
    The trials in the individual blocks were the same for both participants but the 
order was randomized. When one participant was the player the other participant 
was the observer and watched their romantic partner play. Both participants 
played and observed as an individual. There were a total of 24 different gambles 
and participants saw each gamble four times. Across all 24 gambles probabilities 
were calculated such that on 4 trials gamble A and B had equal expected value, on 
10 trials gamble A had a higher expected value than gamble B and on 10 trials 
gamble B had a higher expected value than gamble A. The outcome of the 
selected gamble was revealed after participants made their choice. 
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3. Advise partner as player (4 x 24 trials). 
4. Play with partner advice (4 x 24 trials). 
 
The 24 trials in the advice blocks were exactly the same as the individual blocks 
except for the player the probabilities for both gamble A and B outcomes were 
unknown and they could only see the win and loss values of the gambles. For the 
advisor all probabilities and win and loss values were visible. As the advisor, 
participants advised their partner which gamble to choose. As the player, they 
selected which gamble they wished to play. The outcome of the selected gamble 
was revealed after participants made their choice. Gamble outcomes were 
controlled such that gambles won 50% of the time when following partner advice 
and 50% of the time when not following partner advice.   
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Figure 1. Trial timelines according to block type and trial type information. 
 Following the gambling task, couples were video recorded while participating in an 
interaction task. The interaction task consisted of six relationship topics: how you met, 
male conflict, female conflict, how alcohol and/or substance use effect the relationship, 
jealousy, and planning an activity together. The couples were instructed to talk freely 
about each topic for five minutes. 
EEG Recording and Preprocessing  
 Electroencephalogram (EEG) activity was continuously recorded at 250 Hz from 
128 scalp sites with Ag/AgCl electrodes mounted in an elastic net, with an offline 
reference to an average of all electrodes (Electrical Geodesics, Inc., EGI, Eugene, OR). 
On average, impedances were maintained below 50 kΩ before the task began (Ferree, 
Luu, Russell, & Tucker, 2001). During recording, EEG data was digitized with a 12-bit 
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analog-to-digital converter and filtered at 0.1-100 Hz online. After recording, data was 
processed offline using EGI’s Net Station 4.5 EEG Software. Data was high-pass filtered 
at .01 Hz and low-pass filtered at 30 Hz. Six-eye channels (EGI channels 8, 26, 126, 127, 
128) were used to monitor trials with eye movements and blinks. The EGI channels were 
used to create the horizontal electrooculogram (HEOG) and the vertical electrooculogram 
(VEOG), which refer to the electrical potentials produced by eye movement.   
Measures  
 Coercive conflict  
 Video interaction tasks were coded using the Romantic Relationship Rating System 
(RRR-s) for young adults (Panza, Ha, and Dishion, 2014). These were hand coded by two 
individuals with a reliability criterion of 80% agreement. A composite of coercive 
conflict was created for each partner based on three items: 1) To what extent is the 
participant critical of their partner? 2) Does the participant demean or put down their 
partner when they express an opinion or treat them as if their opinion doesn’t matter? 3) 
Does the participant seem to dismiss, invalidate, criticize or put down their partner? 
These items were chosen based on their representativeness of key elements of coercion. 
Item 1 was averaged across six interaction tasks and items 2 and 3 were general 
impressions rated at the end of the video. Each item was coded a 9 point likert scale, with 
low ratings indicating no or low presence of behavior and high ratings indicating high 
presence of behavior.  Male coercive conflict Cronbach’s alpha= .88 and female coercive 
conflict Cronbach’s alpha= .94.  
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            P300 
After recording, 900ms EEG epochs were segmented to the feedback display with 
a 100ms pre-stimulus baseline (-100 to 800ms). EEG data was segmented to the feedback 
display when participants were shown whether they won or lost the chosen gamble, 
specifically within the trials when their partner acted as the advisor. Segments containing 
deflections greater than 200µV, blinks or eye movements were rejected. Artifact free 
segments were averaged across all trials for both winning gambles and losing gambles 
following partner advice per individual. The P300 predictor variable was created using a 
difference score of the averaged winning gambles minus the averaged losing gambles 
following partner advice, because on average, participants’ relative amplitude was 
stronger following winning gambles. Difference scores are used to minimize variance 
that could have come from overlapping ERPs surrounding the component (Holroyd & 
Krigolson, 2007) and isolate the component of interest. Baseline correction and bad 
channel replacement/correction were also performed on segments. Based on previous 
literature and visual inspection, the P300 time window and scalp site was determined. For 
the P300, mean amplitude was measured within a 300-500ms time window at an average 
of the electrodes Pz, PO3, POz, and PO4 (EGI channels 62, 67, 72, and 77).  
Data Analysis  
 The hypothesis that within the partner advise condition, for both males and females, 
their P300 difference score would positively predict their own display of coercive conflict 
such that the greater the difference between win amplitudes and lose amplitudes, the 
more the display of coercive conflict, was tested using the actor partner interdependence 
model (APIM). The APIM was appropriate for this data due to the fact that it was dyadic 
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and therefore individuals’ responses could not be considered independent (Kenny, Kashy, 
& Cook, 2006). In other words, the neural responses and subsequent observed behaviors 
reflected not only that of the individual but also the influence of his or her partner. The 
APIM is a multilevel model in which the dyad is included as a unit of analysis in order to 
separately model actor effects and partner effects. For the current study, actor effects 
referred to the individual’s P300 as a predictor of their own display of coercive conflict. 
Partner effects referred to the individual’s P300 as a predictor of their partner’s display of 
coercive conflict. 
 Additionally, the APIM allows the correlation of male and female predictor 
variables because it is assumed as romantic partners they are associated with each other 
and this controls for that association. Further, the residuals of male and female outcome 
variables are specified to be correlated because interdependence between partners is still 
present after interpersonal influence has been controlled (Cook & Snyder, 20005). 
Because Mplus allows for missing data, the model was run using the full sample of 56 
individuals, which imputed data for 12 individuals or 21.43% of the data using maximum 
likelihood. Model fit was assessed using comparative fit index (CFI) and root mean 
square error of approximation (RMSEA). CFI values of 0.90 or higher and RMSEA 
values of 0.08 or lower reflect good fit.  
 Descriptive statistics and histograms revealed that the outcomes variables, male and 
female coercive conflict, were highly positively skewed meaning their skewness values 
were greater than 1. In order to correct for this, these variables were log10 transformed. 
After performing the log transformation, the skewness values were close to 0. The shape 
of the distribution was slightly platykurtotic, meaning the peak has a flat shape. Simple 
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zero order correlations were run to determine if the predictor and outcomes variables 
were significantly correlated and in what direction (i.e., positively or negatively). 
Initially, neither male nor female P300 were significantly correlated with male or female 
coercive conflict. However, after adding female “silencing the self” and male 
agreeableness as covariates, female P300 and female coercive conflict were significantly, 
positively correlated. This indicates that for females, their self-silencing behaviors, and 
the agreeableness of their partner were related to their display of coercive conflict. Zero 
order correlations also revealed that male and female coercive conflict were significantly, 
positively correlated but male and female P300 were not.  
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 RESULTS 
Table 1 provides descriptive statistics for all variables.  
Table 1  
Means, Standard Deviations, and Correlations Among Variables Included in 
the Present Study 
  M SD 1 2 3 4 
  1. Male 
P300 0.18 3.20 –    
  2. 
Female 
P300 
2.02 2.66 -0.42 –   
  3. Male 
Coercive 
Conflict 
0.40 0.31 -0.26 0.45 –  
  4. 
Female 
Coercive 
Conflict 
0.47 0.27 -0.35      0.57*    0.75** – 
Note. N = 44.  Coercive Conflict log transformed. *p <.05, **p <.01 
   
 Preliminary paired samples t-tests revealed that there were not significant 
differences between male and female P300 t(15)= -1.84, p=0.09, however there were 
significant differences between male and female coercive conflict t(35)=  -2.45, p< 0.05. 
Preliminary APIM analysis tested the proposed hypothesis in both the individual 
condition, in which the participants were gambling with no advice from partners, and in 
the watching partner condition, in which the participants observed their partners win or 
lose. If the correlation between the P300 and display of coercive conflict within 
relationship discussions truly had to do with partner involvement in the gambling task, 
this correlation should not be significant in the other conditions. Tables 2 and 3 and 
Figures 2 and 3 display results for the preliminary APIMs. As expected, neither male b= 
0.17, p= 0.20 nor female b= 0.01, p= 0.98 P300 significantly predicted coercive conflict 
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in the individual condition, providing support that the expected association has to do with 
partner involvement. In the watching partner condition, neither male b= -0.05, p= 0.82 
nor female b= -0.03, p= 0.86 P300 significantly predicted coercive conflict. This provides 
support that there is something unique about feedback received after taking partner’s 
advice. For both conditions, partner effects were tested and none were significant and 
alpha= 0.05.  
Table 2  
APIM Individual Condition 
APIM 
parameters      Estimate S.E. 
Actor 
effects   
 P300m à   
CCm  0.17 0.14 
 P300f  à 
CCf       0.01 0.26 
Partner 
effects   
 P300m à 
CCf 0.07 0.16 
  P300f à 
CCm 0.01 0.17 
Note. N = 44. m= male, f= female. *p < .05. Estimates are 
standardized.  
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Table 3 
APIM Watching Partner Condition 
APIM 
parameters      Estimate S.E. 
Actor 
effects   
 P300mà 
CCm -0.05 0.21 
 P300f à 
CCf      -0.03 0.16 
Partner 
effects   
 P300m à 
CCf 0.03 0.25 
  P300f à 
CCm      0.12 0.19 
Note. N = 44. m= male, f= female. *p < .05. Estimates are 
standardized.  
 
 
 
 
Figure 2. APIM individual condition  
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Figure 3. APIM watching partner condition 
 There were no predicted gender differences in the hypothesized correlation between 
the P300 and display of coercive conflict. However, results revealed that while this 
correlation was in the expected direction, it was only present for females. In other words, 
the bigger the discrepancy between win and loss P300 amplitudes for females, the more 
they displayed coercive conflict when interacting with their partners. Repeated measures 
ANOVA revealed that there were significant gender differences within the following 
partner’s advice condition. Specifically, a significant gender by feedback interaction was 
found. F(42)=  4.67, p< .05, such that females’ P300 was significantly different for win 
feedback versus loss feedback, whereas this was not the case for men. Though males 
displayed overall higher P300 amplitudes, these did not significantly differ between win 
and loss, whereas females’ P300 amplitude was significantly higher for win feedback 
versus loss feedback, indicating females were significantly more surprised by win 
feedback in comparison to loss feedback. Figure 4 displays these results. 
Hypothesis: In the partner’s advice condition, for both males and females, their P300 
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difference score will positively predict their own display of coercive conflict such that the 
greater the difference between win amplitudes and loss amplitudes, the more the display 
of coercive conflict. 
 The hypothesis was partially supported. Table 4 and Figure 5 display results for the 
APIM. Female P300 difference score significantly positively predicted female coercive 
conflict, b= 0.36, p < .05, such that the larger the difference between win and lose female 
P300 amplitudes, the more the female displayed coercive conflict when interacting with 
her partner. However, male P300 difference score did not significantly predict male 
coercive conflict, b= -0.29, p= .11. The comparative fit index value was 1 and the root 
mean square error of approximation estimate was 0, indicating good model fit. Partner 
effects were tested, but none were significant at alpha= 0.05. 
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Figure 4. Repeated Measures ANOVA, gender by P300 interaction  
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Table 4 
APIM Partner Advise Condition 
APIM 
parameters      Estimate S.E. 
Actor 
effects   
 P300m à 
CCm -0.29 0.18 
 P300f à 
CCf       0.36* 0.16 
Partner 
effects   
 P300m à 
CCf -0.28 0.21 
 P300f à 
CCm  0.05 0.18 
Note. N = 44. m= male, f= female. *p < .05. Estimates are 
standardized.  
 
 
 
Figure 5. APIM partner advise condition, *=p<.05 
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DISCUSSION 
 This study examined the correlation between the brain’s preconscious processing of 
relationship events and direct observation of couples’ behaviors during videotaped 
discussion tasks. Broadly, there was a significant, positive correlation. Specifically, the 
correlation was only present for females. The hypothesis that expectations about losses or 
wins following partner advice were based on observable patterns of interaction within the 
romantic relationship was based on the context updating theory of the P300 along with 
coercion theory. In previous gambling tasks examining the P300, amplitudes have been 
stronger for winning versus losing (Tversky and Khanman, 1981), consistent with our 
data. Because the P300 is sensitive to expectancy (Johnson and Donchin, 1982) this 
indicates that winning was more unexpected than losing when taking advice from one’s 
partner. This finding suggests that something positive happening in the context of one’s 
interactions with her partner (i.e., winning the gamble) is unexpected, and therefore likely 
not the norm in the relationship. In contrast, the weaker amplitude of the P300 in 
response to losing means it is taking less neurocognitive energy to process and therefore 
is more expected. Thus it follows that for couples with coercive dynamics, negative 
outcomes are expected (i.e., losing the gamble). It is important to note that in previous 
research, un-expectancy has often been defined as the stimulus that is presented rarely in 
an experiment. In order to control for this, the present experiment did not present winning 
less than losing. When following partner advice, participants won 50% of the time and 
lost 50% of the time. Therefore, expectancy cannot be attributed to how often a stimulus 
was presented but rather can be thought of as an indicator of relationship schemas.  
 These findings extend coercion theory to appreciate that much of the escalation 
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dynamic may be preconscious, in that expectations for negative outcomes could facilitate 
the use of aversive strategies to deal with conflicts. This could reflect past and failed 
attempts to resolve conflicts, or in other words, learning that a more “effective” strategy 
in the romantic relationship is coercion. This cycle is important to understand in romantic 
partners because we know coercion is toxic to relationships and predictive of decreased 
relationship function and satisfaction.  
 As described in the results, the findings indicate that positivity in regards to 
women’s partners was unexpected or not typical in their relationship. In a broader 
context, a female partner’s surprise upon winning from her partner’s advice suggests 
devaluation of the male partner and is correlated with coercive interactions. This gender 
difference finding is notable because female behavior is known to be critical to the 
survival and well being of a relationship. Therefore, devaluing of one’s partner could be a 
red flag for the future of the relationship and the P300 ERP could be a more sensitive 
indicator than observed interactions that the relationship is not going well.  
Limitations  
 The major limitation to this study is the small sample size (n= 56). First, an entire 
session in the lab lasted about three hours. This means it was not necessarily feasible to 
run a large amount of couples within a reasonable timeline. Second, EEG studies are 
complicated in that they require participants to sit completely still and not blink during 
the task. Finally, getting a clear electrical signal is difficult because electrodes must be 
placed perfectly on the scalp and can get dried out or move throughout the time of the 
task. For these reasons, much data was lost from the already small starting sample.  
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Future Directions  
 Because an ERP is a subconscious indicator of attention and cognitive processing, 
it is unbiased. Since the P300 significantly predicts the display of coercive conflict, it is 
possible that the P300 could be thought of as an unbiased indicator of communication 
issues in romantic relationships. It is important to keep in mind that this is only true for 
the female, but since previous research has found that female’s characteristics predict 
overall relationship functioning, this may be enough information.  
 This leads to the idea of potential ways to screen couples for a relationship 
intervention. If couple’s are being screened for a relationship intervention, just the 
female’s data could be collected and instead of via a questionnaire, relationship issues 
could be assessed via EEG acquisition. Self-reports always have the potential to be an 
unreliable way to gather important and especially sensitive information. It is possible that 
when reporting relationship quality, communication quality, relationship satisfaction, etc. 
that people are more inclined to over report positivity and under report negativity in order 
to paint a more idealistic picture of the relationship. In an intervention context, this could 
lead to couples not getting the help they could benefit from.  
 Future research should focus on replicating the findings of this study in order to 
make a stronger argument for the reliability of the P300 predicting coercion. Further, 
research should continue to elucidate all ERP components to better understand what 
components can reliably predict both positive and negative aspects of relationship 
functioning.  
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